Alterations in radiation induced cell cycle perturbations by 2-deoxy-D-glucose in human tumor cell lines.
In the present studies, effects of glucose analogue, 2-deoxy-D-glucose (2-DG) on radiation-induced cell cycle perturbations were investigated in human tumor cell lines. In unirradiated cells, the levels of cyclin B1 in G2 phase were significantly higher in both the glioma cell lines as compared to squamous carcinoma cells. Upon irradiation with Co60 gamma-rays (2 Gy), the cyclin B1 levels were reduced in U87 cells, while no significant changes could be observed in other cell lines, which correlated well with the transient G2 delay observed under these conditions by the BrdU pulse chase measurements. 2-DG (5 mM, 2 hr) induced accumulation of cells in the G2 phase and a time-dependent increase in the levels of cyclin B1 in both the glioma cell lines, while significant changes could not be observed in any of the squamous carcinoma cell lines. 2-DG enhanced the cyclin B1 level further in all the cell lines following irradiation, albeit to different extents. Interestingly, an increase in the unscheduled expression of B1 levels in G1 phase 48 hr after irradiation was observed in all the cell lines investigated. 2-DG also increased the levels of cyclin D1 at 24 hr in BMG-1 cell line. These observations imply that 2-DG-induced alterations in the cell cycle progression are partly responsible for its radiomodifying effects.